Introduction
The Earth's rotation varies slightly with time. It varies both in its magnitude (i.e., length-of-day or LOD) and in the orientation of its axis. The latter variation with respect to the terrestrial reference frame is known as the polar motion: The Earth's rotation axis traces out in the vicinity of the North Pole a quasi-circular, prograde path with a varying amplitude of a few hundred milliarcseconds (1 mas --3 cm). The polar motion consists mainly of an annual wobble and the Chandler wobble with a period of about 14 months. In addition, the mean pole undergoes a slow drift over the years.
The present paper deals with the excitation of polar motion. Without excitation any polar motion will eventually dissipate away; and the very existence of the polar motion implies continual excitation. The geophysical problem is to identify the sources of the excitation. To study excitation, one should bear in mind that the Earth's polar motion is a linear, oscillatory resonant system [Munk and MacDonaM, 1960] . The observed polar motion is the temporal convolution of the excitation with the free Chandler oscillation [cf. Chao, 1985] . Thus one derives the polar-motion excitation function by deconvolving the observed polar motion. This "observed" polar-motion excitation function is then compared directly with excitation functions computed for geophysical sources.
The specific geophysical excitation treated presently is the variation of the atmospheric angular momentum This paper is not subject to U.S. copyright. Published in 1993 by the American Geophysical Union. The polar motion is a 2-dimensional quantity, conveniently expressed in terms of the complex angular distance m --m 1 + i m 2 in radians, where subscripts 1 and 2 refer to the x (along the Greenwich Meridian) and y (along the 90øE longitude) coordinates of the terrestrial frame. The equation of motion governing the excitation of the geodetically observed m is [Barnes et al., 1983; Gross, 1992] rh =ira(m-g) vindicates the significance of the correlation. Finally, it is interesting to note that the IB effect consistently yields a higher correlation estimate than the non-IB case. The difference, over 10%, is significant (barring possible systematic errors arising from undertaking the IB procedure). This can be enigmatic because, as argued above, a major portion of the correlation comes from periods shorter than a month --an unfavorable condition for the IB effect to take place. Similar situation has been found with respect to the Earth's J2 variations caused by atmospheric mass redistribution [Nerem et al., 1992] . Incorporation of realistic ocean models should be able to resolve this enigma, leading to a more accurate assessment of the role played by the atmosphere and oceans in the excitation of the Earth's rotational (and gravitational) variations.
